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Glueballs have attracted much attention since the formulation of the theory of the strong interactions Quantum Chromodynamics(QCD) [1, 2] . However, they have been hiding from us ever since they were first theoretically contemplated in QCD [2] . Recently, we have proposed a reinterpretation of the scalar spectrum that contemplates a rich low lying glueball spectrum [3] . In here, we investigate a scenario for the Quark Gluon Plasma (QGP) phase transition which arises from the behavior of the lightest glueball, the scalar 0 ++ , in the hadronic fluid and which might manifest itself experimentally.
The realization of scale symmetry in QCD provides a relation between the parameters of the lightest glueball, hereafter called g, and the gluon condensate [4, 5, 6] ,
where f g =< 0|g|0 > , m g the g mass, and the right hand side arises from the anomaly. Lattice results [7, 8] and model calculations [9, 10, 11] support the traditional scenario [12, 13] , that the condensate is basically constant up to the phase transition temperature T C (150MeV < T C < 300MeV ) and decreases slowly thereafter until it dilutes (or evaporates) into gluons at (2 − 3)T C . In this regime the mass of g changes slowly across the phase transition [9, 10, 11] and might even increase beyond T C as the gluon binding energy decreases [14] . These results and Eq.(1) determine that f g will be small only close to the dilution temperature when, in Gluodynamics, scale invariance is restored. However, around T C , f g is sizeable and the arguments of ref. [3] are applicable.
We assume for our discussion a recent formulation of the dynamics in the region above T C , which states that despite de-confinement the color Coulomb interaction between the constituents is strong and a large number of binary (even color) bound states, with a specific mass pattern, are formed [14] . With this input, the scenario we envisage for Gluodynamics goes as follows. The strong Coulomb phase is crowded with gluon bound states and g is the lightest. As we move towards the dilution limit, the binding energy of these states decreases, the gluon mass increases, and therefore the color and singlet bound states increase their mass softly until the gluons are liberated forming a liquid [14, 15, 16] . However, as we cool towards the confining phase, color and singlet states decay into the conventional low lying glueballs, in particular g. Gluodynamics is a description for glueballs which coincides with that of QCD in the extreme OZID limit, where glueballs and mesons are completely decoupled.
Let us incorporate this scenario into the cooling of the fireball in QCD. Our starting point is a plasma with a temperature T C < T < 3T C . This plasma is almost a perfect fluid of hadronic matter with low viscosity and is full of binary states [14] . The lowest massstates are the π and the σ which are now bound states of the strong color interaction. The lightest glueball state is g. The behavior of g we are about to describe runs together with all hadronic processes leading to a collective flow but in the OZID approximation it can be singled out completely.
As the fireball cools, the gluonic bound states decay by gluon emission into g's. The emitted gluons form new bound states, due to the strong Coulomb interaction, of lower mass. As we approach the confinement region the mass of the color bound states increases and it pays off to make multiparticle color singlet states, which decay by rearrangement into ordinary color singlet states. Since the coupling is strong and the phase space is large, these processes take place rapidly. Thus in no time, close to the phase transition temperature T C , a large number of scalar glueballs populate the hadronic liquid. In our idealized OZID world they interact among themselves and quark matter only by multi gluon exchanges, i.e., weak long range color Van der Waals forces. Color factors make the g − g interaction stronger than the g − q (g −q) one. Thus the former produce droplets of a glueball liquid within a background of hadronic liquid and the weak residual interaction between the glueballs and quark matter makes these g-droplets be dragged by the hadronic liquid with the flow determined by the kinetics of the binary states from which they all proceed.
The g-droplets have a large mean free path since they interact weakly with quark matter and therefore as the liquid slows down by the increase of the hadronic interactions the g-droplets escape from the liquid flowing transversally faster, at which point they start to encounter other droplets and percolate into larger and larger droplets. As the liquid cools further these droplets of scalars might condense. This would be an ideal scenario because coherence would magnify the effect we are about to describe, but we have at this point no good quantitative reason to believe that this condensation takes place.
Let us now look at the signatures of our scenario. The scalar glueball g decays into pions by mixing with a scalar σ meson [3] . If we assume that the σ is the O(4) partner of the π in the chiral symmetry realization of QCD, its mass starts to decrease before the phase transition, becoming degenerate with the pion then and in the strong Coulomb phase. Thus even before we reach T C the mixing between g and σ disappears because their masses become very different. Therefore the g becomes stable. This stability runs into the strong Coulomb phase, since even if the mass of the σ increases to the point of allowing mixing its degeneracy with the pion does not allow for the 2π process. Thus our stable g-droplets, as the fireball cools, cross the phase transition as stable states and only as the σ mass increases up to that of the g, and certainly higher than 2m π , desintegration takes place. Moreover, after mixing occurs, in the approximation of ref. [3] , Γ g << Γ σ , the latter being a conventional hadronic decay width (∼ 100 MeV). Thus the g-droplets live longer than the conventional hadronic states and therefore the g is the last state to decay. Moreover, since the g's have been formed in a peculiar topology, namely droplets following the elliptic flow, we should expect almost simultaneous bursts of pions arising from the droplet covering the topology of the detector. If the g-droplets condense coherence would lead to more powerful bursts.
Thus our observational signature of glueballs and QGP is a distribution of pionic bursts following the ellipsoidal flow arising from droplets, which happen after all other pionic emissions have taken place. Since the droplets up to the point of decay have been flowing faster than the rest of the hadronic medium the bursts maintain the well defined production topology.
How to detect this signature is certainly not easy. One could think of binning in time pionic detection and looking at the last bin. However, my experimental colleagues will certainly decide if this is just another impossible proposal or not.
